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. Enthalpy change for the reaction Pd(g)+ Ge2(g) = PdGe(g)+Ge(g), in k j mol-1. stant of the reaction
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The principle of the method and the experimental procedure have been described previously5. In this work, the sample, a mixture of palladium and ger manium was placed in a graphite Knudsen cell. The measurements were performed with 70 eV ionizing electrons.
The equilibrium constant at each temperature (Table 1) was set equal to the product of the relative ion intensities, i. e. it was assumed that the relative ionization cross sections and multiplier yields compen sate one another. The reaction enthalpy (Table 1) was calculated both by the second and third law methods.
The necessary thermodynamic functions for Pd(g) and Ge (g) were taken from the literature 6, while those for Ge2 and PdGe were calculated with the usual sta tistical mechanical formulae. The interatomic distance, r = 244 pm, the vibration frequency, (0 = 37 mm-1 and the electronic state, *2, were estimated previously for Ge2 7. For PdGe, r = 250pm was deduced from the co valent radii8, £0 = 25 mm-1 was assumed to be equal to that of AuGe 9 while, by analogy with PdSi2, a x2 ground state was postulated.
The numerical values of the free energy function are -(G° -# 0°)I t = 286.4, 288.2, 289.9, 291.5, 293.1 for Ge2 and 290.4, 292.2, 293.9, 295.5, 297.1 JK " 1 m ol"1 for PdGe at 2000, 2100, 2200, 2300 and 2400 K re spectively. The average of the reaction enthalpy derived by the second law, AH0° = 11.3 + 6 and by the third law, AH0° = 11.1 + 8 kj mol-1, yields, combined with Z)0°(Ge2) =267.8 + 9 kj mol-1 (see 7>10), the dissocia tion energy of the molecule PdGe, Z)0°(PdGe) = = 256.6 ± 12 kj mol-1 (61.4 kcal mol-1) .
